CHAPTER 8

Aqw%% and CJW Units

An aquifer is a geologic unit that can store and transmit water in sufficient quantities and rates in order
to supply wells. It’s a pretty nebulous term and in reality, one person’s aquifer is another person’s confining
unit. For example, in many parts of South Dakota, the Pierre Shale is a source of water for local residents
in rural areas because at shallow depths, wells produce a few gallons per minute. However, on a regional
scale, the Pierre Shale is widely considered a confining unit; that is, a geologic unit that inhibits flow. In
eastern Nevada, there are areas where siltstones are considered confining units to underlying aquifers, yet
in some locations, fractures and faults in the siltstones allow large quantities of water to be withdrawn. In the
Sierra Nevada, granitic rocks usually are considered to be impermeable, yet where fractured, these can be
sources of water for domestic and municipal use. So, the term aquifer often has a local or regional definition
depending on specific settings.

For most parts of the country, an aquifer is considered to supply reasonable rates of ground water if one
can pump at least 5-10 gallons per minute from a well. This is sufficient for many domestic (household)
needs, but not for most communities. Many times this amount of water would need to be pumped to supply
the needs for residential, municipal, and industrial requirements for a larger population.
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Aquifers can be unconfined or confined. An unconfined aquifer is one where the water in the aquifer is
open to the air. These also are referred to as water table aquifers. In such conditions, water that falls on the
land surface as rainfall or snow can infiltrate into the ground to the depth where the pore spaces are com-
pletely saturated. Therefore, if a person put a well into an unconfined aquifer, the water in the well would
reflect the depth of the water table (the surface below which there is 100 percent saturation of all the pores

in the aquifer).
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Sometimes streams leak into the ground and
actually recharge (supply) these aquifers. These
are called losing streams. A good example of this
would be along the edge of mountain ranges
where streams coming off of ridges disappear
before reaching the valley floor. In other cases,
streams gain flow along their course and these
are gaining streams. In other words, ground wa-
ter is contributing to streamflow. A good example
of this would be an area of springs that can occur
in the central part of some valleys. Many lakes
and wetlands are areas where the water table in-
tersects the land surface. In these situations, the
lakes and wetlands are “windows” to the water
table.

The other type of aquifer is a confined aquifer.
This is where the geologic unit that stores water
is isolated from the air by some unit that restricts
water movement, typically a shale or clay unit.
These aquifers also are referred to as artesian.
If a person puts a well in a confined aquifer, the
water in the well will rise to a level somewhere
above the top of the aquifer because the aquifer
is sealed by the overlying strata (the confining
unit). If the pressure is great enough, the water
level in the well could rise above the land surface
and flow. Confined aquifers are saturated en-
tirely, unlike unconfined aquifers where air-filled
pore spaces exist above the water table.

Aquifers in the Basin and Range of much of
Eastern Nevada are comprised primarily of three
major hydrogeologic units: (1) the alluvial aqui-
fer, which is the material that makes up the val-
leys between mountain ranges. Alluvial aquifers
mostly consist of gravels, sands, silts, and clays,
and typically are unconfined. However, because
of clay and silt layers within the alluvium, some
parts of the alluvial aquifer may act confined, (2)
the carbonate aquifer, which is mainly made up
of limestone and dolomite. These rocks comprise
many mountain ranges and underlie the alluvial
aquifer in places. This aquifer can be either un-
confined or confined, depending on the setting,
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and (3) the volcanic rocks aquifer, like the carbonate aquifer, makes up many mountain ridges and can
underlie the alluvial aquifer. Likewise, this aquifer can be either unconfined or confined depending on the

local setting.

In summary, water stored underground in geologic units in sufficient quantities for use occurs in either
unconfined or confined aquifers. Both aquifers are important sources for water and many places rely en-
tirely on the water stored in the ground for their water supplies.
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Lost Man Hot Springs. Photograph b Daron Tanko, USGS.
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